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ABSTRACT 
 
 
 
 
Halogenated organic compounds are found from industrial and agricultural 
products.  They are dangerous environmental pollutants due to their toxicity and 
persistency in nature.  The main objectives of this study are to isolate and identify 
fungi from dead wood which able to utilize 3-chloropropionic acid as a sole source 
of carbon and energy.  3-chloropopionic acid (3CP) is used as a herbicide. Fungi 
Aspergillus was isolated from a dead wood sample taken from UTM plantation.  
The molecular analysis, of the isolated fungus had 100% identity to the Aspergillus 
aculeatinus.  Therefore, it was designated as Aspergillus aculeatinus M1.  The 
fungi were able to grow in minimal medium contain 20mM 3-chloropropoinic acid 
as sole carbon source and energy. The growth was measured based on growth in 
3-chloropopionic acid minimal.  Aspergillus aculeatinus  M1 showed the best 
growth on 20mM 3-chloropropionic acid but concentration of  above 20 
mM3-chloropropionic acid was toxic.  The current study demonstrates the ability of 
fungal to growth on 3-chloropropionic acid as their sole source of carbon and energy. 
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ABSTRAK 
     
 
 
          Sebatian organik halogen boleh didapati daripada produk-produk perindustrian dan 
pertanian.   Sebatian ini amat merbahaya terhadap alam sekitar  kerana sebatian ini sangat 
toksik dan sukar untuk terurai oleh alam semula jadi.   Objektif utama kajian ini adalah 
untuk mengasingkan dan mengenalpasti kulat daripada kayu mati yang mampu 
menggunakan asid 3-kloropropionik sebagai sumber karbon dan tenaga.  Asid 3-
kloropropionik (3CP) kebiasaannya digunakan sebagai herbisid.  Kulat Aspergillus telah 
diasingkan daripada sampel kayu mati yang diambil dari ladang UTM.   Selepas melalui 
analisis molekul, kulat tersebut telah dikenalpasti sebagai sepsis Aculeatinus Aspergillus. 
Oleh itu, ia telah dilantik sebagai Aspergillus aculeatinus M1.  Kulat boleh membiak 
dalam keadaan asid sederhana yang mengandungi kepekatan asid 3-kloropropionik pada 
20mM sebagai sumber karbon dan tenaga.  Pertumbuhan kulat diukur berdasarkan 
pertumbuhan dalam asid 3-Chloropopionic minimum.  Aspergillus aculeatinus M1 
menunjukkan pertumbuhan terbaik adalah pada kepekatan 20mM asid 3-kloropropionik 
tetapi akan menjadi toksik jika kepekatan adalah melebihi 20mM.  Kajian menunjukkan 
asid 3-kloropropionik di dalam 3CP boleh digunakan sebagai sumber tunggal karbon dan 
tenaga untuk pertumbuhan kulat.  
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CHAPTER I 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1    Overview 
 
 
      Due to industrial, agricultural and domestic activities, pollutants are exposed 
to the environment.  These industrial pollutants such as pesticides, herbicides, 
pharmaceutical products and cosmetic products are having negative effects on human 
and ecology, which their existence in drinking water or food can cause cancer, 
mutagen and acute effect on human (Drivon and Ruppin, 1998).  Furthermore, it 
can persist for a long time considering the physical and chemical properties of these 
compounds.   
 
      There are many methods that have been used to treat water and soil 
contaminated with pollutants, including the physical, chemical and biological 
treatment.  However, the biological treatment is considered a favorable method 
relating to the economy, environmental friendly and ecological background. 
Biological treatment involves using microorganisms, including fungi, bacteria and 
algae to biodegrade Lin et al. (2011).  Fungi and bacteria are commonly used as 
biological agents in bioremediation of contaminated air, water and soil.  Many 
researchers have been isolated bacteria in laboratory that capable of utilize pollutants 
as their sole sources of carbon and energy (Janssen et al., 2005, Olaniran et al., 2001, 
2 
 
Schwarzeet al.,1997).  Recently, researchers discovered certain species of fungi that 
have the ability to biodegrade pollutants such as insecticide, herbicide, fungicide, 
solvents,creosote, coal tar, and hydrocarbon fuels (Pervizpour and Huyop, 2013). 
Halogenated aliphatic compounds are one of the most important groups of 
xenobiotics which introduced into the environment through pesticide, herbicide and 
insecticide. 3-chloropropionic acid (3CP) is a halogenated compound, which often 
included in pesticide or synthetic of pharmaceuticals (Jing and Huyop, 2007).  
( 3CP) belongs to the class of chlorinated mono carboxylic acid. 
   
       In the previous research related to 3-CP done by Mesri et al. (2009), 
Pseudomonas sp. B6p were isolated from paddy soil agricultural to biodegrade 3CP.  
Recently, researches that using fungi as an alternative method in treating of waste 
water contaminated with organic matter have received a great concern related to 
many factors including the widespread and availability in aquatic sediments, acidic 
oil seeps and water surfaces. 
              
        This study focussed on the isolation and identification of microorganisms 
than can utilize 3-chloropropionica acid.  In detail, the goal of the study is the 
identification of the fungi isolate from dead wood that can degrade 
3-chloropropionica acid. 
 
 
 
 
1.2    Problem Statement 
 
 
The widespread usage of chloroaliphatic hydrocarbon compounds such as 
chlorinated compound in industries have resulted in extensive pollution of the 
environment and the ground water. Chlorinated aliphatic compounds represent one of 
the most vital groups of industrially produced chemicals. Numerous of these 
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compounds hardly degrade in the environment. Aerobic biodegradation by using 
microorganisms such as bacteria and fungi to degrade the chloroaliphatic 
hydrocarbon compounds to carbon dioxide, water, and hydrogen chloride more 
efficient than anaerobic or chemical processes. Therefore, the aerobic biodegradation 
by using microorganism such as fungi is preferable as it less cost and biological 
effectiveness. 
 
 
 
 
1.3   Objective and Research Goal   
 
 
      The main goal of the current research was to isolate and identify 
3-chloropropionic acid degrading fungi.  Therefore, in achieving this goal, the 
following objectives were considered: 
 
 
i. To isolate fungi from the nature which has the ability to degrade 3CP. 
 
 
ii. To identify and characterize the isolated fungus by their morphological 
appearance and genetic sequence analysis. 
 
 
iii. To observe the degradation capability of the isolated fungus. 
 
 
 
 
1.4    Scope of the Study  
 
 
The scope of this research included the molecular identification of fungi 
isolated from UTM plantation an agricultural area.  The 3-chloropropoinic acid was 
used  as the sole source of carbon.  In order to identify  fungi, ITS region and 
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Then phylogeny tree will be constructed to observe the evolutionary relationship 
distance of the isolated fungus to the nearest known fungi by BLAST search 
analysis.  
 
 
 
 
1.5    Research Significance 
 
 
      The significance of this research is to isolate, characterize and identify the 
fungus that can biodegrade the toxic chlorinated compound.  This  fungus has the 
ability to secrete dehalogenase enzyme which can reduce the toxicity and 
carcinogenicity of these compounds in the ecosystem.  
 
 
 
 
1.6   Summary 
 
 
In chapter one, the detailed introduction of this study was explained. In the 
second chapter will explain the background of this research.  Then, the problem 
statement of the study is formulated and mentioned in the sequel.  Also, the 
research goal and objectives are presented in the next section.  In the sequel, the 
significance and scope of the research are described.  Finally, the outline of the 
thesis is explained.  In the next chapter, the literature review of the research is 
described. 
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